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nature, they may for the moment be studied together.
Briefly, then, the work of Walshe  and Riddoch 4
has shown that the extensor plantar response or the
Babinski toe phenomenon is only a part of a flexion
reflex of the limb, the movement of dorsiflexion of ’,
the hallux being accompanied by a contraction of the I
hamstring muscles. In cases of severe injury to the I
cord not only docs the field in which an effective
stimulus is applied become enlarged, but the whole
reflex as it were becomes exaggerated, so that in some i,
cases almost any contact with the leg will suffice to ’,
produce a general movement of flexion of the whole
limb. This is, in fact, the explanation of the
painful flexor spasms which occur in many paraplegic
patients. In cases of complete lesions of the cord
Riddoch 4 has shown that, when reflex activity
begins to return, this flexion reflex is the first to
return and remains the most prominent. Further,
in such cases it may be accompanied by other
manifestations, excessive sweating in the area
below the spinal lesion, and automatic evacuation
of the contents of the bladder. To this reflex
which occurs only when the lesion has been
complete and when a stage of greatly increased reflex
activity of the isolated cord has taken place, Head
and Riddoch have given the name of the " mass
reflex." ‘ In the incomplete lesions which occur in
civil practice as the result of disease we must not
expect to see as a rule this mass reflex in its purest
form, but we may see it in a modified state when the
flexion reflex is well developed. It is important,
therefore, to be familiar with its occurrence and to
be able to interpret its significance. For example,
in a case of acute paraplegia, where all power has been
lost and where all reflex activity has been temporarily
abolished, the appearance of this reflex may be the
first sign of some recovery of function. Conversely,
its disappearance may herald a change for the worse
and indicate the evil effect on the cord of septic
infection from cystitis and bedsores.
The various modifications of the plantar reflex
known by different observer’s names, such as Gordon’s
sign, or Oppenheim’s sign, and so on, should not be
painfully culled to the memory as so many different
reflexes. They are only the same reflex obtained
by a stimulation of a different receptive area
of the limb ; hence their presence only indicates
a greater facility of response and has no other
or different diagnostic value. All these specially
named varieties of this reflex should be eradicated
from text-books.
One other superficial reflex may be mentioned
before I have done with this subject. This is the
bulbo-cavernosus reflex, which appears to be little
known or employed as a general rule ; its value lies
in the fact that its segmental level is at the lowest
point of the central nervous system, the fourth and
fifth sacral segments. Hence, in lesions of the lower
part of the spinal cord or of the. cauda equina, it is
often a most valuable aid in diagnosis.
I have only been able to deal very briefly with the
subject of reflexes and have indeed tried to emphasise
only general principles, rather than any particular
diagnostic value possessed by any one reflex in any
particular disease. Like every other symptom,
changes in the reflexes deserve close attention, but
they should not be allowed to dominate our conception
of neurological investigation to the exclusion of other
symptoms. .J.UH..U _
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THE SLEEP OF ELEMENTARY SCHOOL
CHILDREN.
BY MALCOLM GROSS, M.B., B.S. LOND., D.P.H.
DURING the past year I have been endeavouring to
determine, first, the amount of sleep obtained by
elementary school children ; and, secondly, any
relation existing between the amount of sleep and
their condition of health. To do this, in the course
of school medical inspections, I have appended to a
copy of the usual medical records of a number of
children, taken indiscriminately, certain other records.
The communication must be regarded as a preliminary
one. Among these records are :-
1. A note on the lethargic appearance and be-
haviour Qf the child or otherwise. Grading is as
follows : 1 = wide awake, 2 = medium, 3 = lethargic.
2. A note, obtained by questioning parent, as to
whether the child has to be waked in the morning.
3. A note, obtained by questioning parents, as to
the length of time the child sleeps. I have not put
this question directly, but have inquired the time at
which the child (a) goes to bed, (b) goes to sleep,
(c) wakes up, and (d) gets up.
I have obtained in this manner a separate record
for winter and summer. Hours of sleep did not tally
all the year round, more being taken in the winter
than in the summer months. By summer is meant
the period of the year during which the Summer
Time Act is in force ; the rest of the year is called
winter.
Precautions to Secure Approximate Accuracy.
I have tabulated these records, and have also
placed them in the form of a series of charts con-
structed in as simple a manner as possible. From
the very beginning I did not anticipate strikingly
cut-and-dried results ; medicine does not tend to
encourage the focus of statistics on its problems, and
in an obscure question of this nature many unre-
cordable conditions must necessarily obtrude and
confuse the issue. For instance, it has been practi-
cally impossible for me to obtain any sufficiently
detailed and individual record of the quality of the
sleep or the environment of the sleeper ; again, even
the quantity obtained is open to very serious question.
After careful thought I decided that it was advisable
when dealing with children up to the ninth year to
add half an hour all round to the time of going to
sleep as given by parents ; similarly, with children
aged 12-14 it was advisable to add on one hour.
My reasons for doing this are as follows :-
(a) I am convinced that many parents-consciously
or unconsciously-exaggerate the early hour of their
children’s retirement to bed and sleep. Some parents
are, no doubt, inaccurate in their statements, and it
is difficult to imagine the inaccuracy being at all on
the side of late retirement. I am not alone in this
conviction; during a reply by a parent to my
question on this matter I have often seen a general
expression of disbelief overspread the faces of the
remainder of the company, and sometimes the
opinion has been backed up by a decided opinion.
Also we sometimes see children playing in the streets
quite late in the evening. Out of 106 children of
3-6 years, taken at random, I have two recorded as
going to bed at 8.30 ; the rest are said to go earlier-
none later. This I find difficult to believe.
(b) All parents do not attend the school medical
inspection of their children ; this, of course, is very
largely due to their occupations, but in view of the
fact that in the majority of cases of children up to
the ninth year a parent usually attends, whereas in
the majority of cases of children aged 12-14 a parent
does not attend, it is natural to suppose that, on the
whole, they are the least careful parents who do not
attend. Of their children it is impossible to record
the hours of sleep. It is logical to assume that these
children would reduce the average number of hours
of sleep obtained by their age g"l’.51la-’  Largely in the
injury or om 
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CHART 1.
= 
- - 
Honours. ’ All amended hours. 
All children on this chart have less than the amount of sleep
recommended by Dr. Dukes for a child of 6. The chart shows
hours of sleep obtained by 106 infants between the ages of 3-6
(one of 7 included) ; 87 are between 4 and 5.
The charts are drawn to scale. Each whole column represents
the number of children-indicated at the head of the column-
who obtain the number of hours sleep recorded at the base of
the column. The blacked portions of the column represent
lethargic children-the shaded portions bright children-
numbers being again shown at the head of these portions. In
Chart 1 it is to be noted that 27 per cent. of children get sleep
below the average, which is 11 hours. All children obtain
sleep below Dr. Dukes’s standard. The grouping of bright and
lethargic children is very irregular, but only in the group obtaining
12&frac12; hours’ sleep do bright children preponderate. It is also seen
that no lethargic children occur in the groups obtaining 12--12! k
hours’ sleep. It therefore seems to me that 12 hours’ sleep for
thiq group is the very minimum. Dr. Dukes recommended :
age 3, 16 hours’ sleep ; age 4, 15 hours’sleep; age 5, 14 hours’ ’,
sleep ; age 6, 13 hours’ sleep. ,
light of this consideration I have added a full hour
to the time of going to sleep of the 12-14 year old ’’,
children, but there is also another. 
’
(c) The group of children aged 12-14 are certainly 
far less under the control of their parents than the
groups of lower age ; in many cases a parent has
complained to me of inability to control children
who have attained this age and to get them indoors
and to bed as early as they should ; it is conceivable
that many others in the same position say nothing,
or even disguise it. Without amendment of the
figures supplied to me, it would still be seen that a
large number of children have an insufficient amount
of sleep.
The Amou,nt of Sleep Necessary to a Child.
As regards the periods of sleep necessary for a
child at different ages, authorities vary considerably
in their opinions. The following hours of sleep have
been recommended by Dr. Clement Dukes in School
Hygiene, November, 1921 :-
Hours. ! I Hours.
At birth ... 23 8 years of age 12
1 year of age 20 , 9 11&frac12;
2 
" " 
.. 
18 10 ’’ 113 
" " 
.. 
16 3 .. 
4 
" " 
.. 15 15 .. 10&frac12;
5 
" " 
.. 
11 ! 7 .. 10&frac12;
6 
" " 
.. 
13 19 :: 9
7 
" " 
.. 12&frac12; All other ages 9
These hours are somewhat longer than those
apparently thought sufficient by some authorities,
but I am very doubtful whether much reduction is
possible without some risk of detriment to the child.
I have seen so very few children " perfect " as regards
mental and physical attributes that, at present, I
feel powerless to dispute them. It will be seen on
reference to the charts that :-
Group. Percentage Dr. Dukes’sGr attained to standard for
3-6 years..... 0 ...... 6 years.
S 
" .... 8 ...... 8 "
(roughly)
12-14 
" ,.., 2 ...... 15 
"
These percentages are based on winter records to
avoid the effect, if any, of the Summer Time Act.
The following tabulated results were arrived at by
me for the summer and winter periods respectively.
Winter Record.
* Entrants.
CHART 2.
Showing in a similar manner to Chart 1 the disposition of
children 8 years old in regard to their hours of sleep. Roughly,
38 per cent. of these children obtain sleep below the average
number of hours, which is 10. Roughly, 8 per cent. reach
Dr. Dukes’s standard-12 hours-for this age. Bright and
lethargic children are very irregularly distributed. The number
of bright children is almost negligible, but roughly one may bay
that in all the groups below Dr. Dukes’s standard 20 per cent.
are lethargic.
CHART 3.
This,chart is similar to Charts 1 and 2 and shows the disposition
of the group of children aged 12-14 in regard to their hours of
sleep. It will be found that of this age group 38 per cent. obtain
sleep below the average for a child of 14, which is 9 hours.
Lethargic children are evenly scattered throughout the groups,
and bright children are rare, while the percentage of children
attaining Dr. Dukes’f- standard for children aged 15-namely,
10&frac12; hours-is negligible. The charts are founded on winter
figures only. 
R 2
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A consideration of these charts and tables shows
that a very small percentage of elementary school
children attain the hours of sleep recommended
by Dr. Dukes ; most have considerably, and many
far, below his standard. (This remains true, though,
of course, to a lesser degree if parents’ state-
ments are not corrected as already explained.) The
percentage of children showing fatigue signs, and
also the percentage to be waked in the morning,
increases with the age of the children ; this fact
indicates gradual and premature freeing of the
children from parental control. As regards variation
in hours of sleep in summer and winter, Dr. T. Dyke
Acland in his work " On the Hours of Sleep in Public
Schools " (Churchill : 1905), determined that boys
of 13-16 years might be allowed half an hour’s sleep
less in summer than in winter.
This rule is apparently carried out by elementary
school children throughout school life, as shown by
my records :-
Hours of Sleep.
Age in years. Summer. Winter.
S-6 ...... 101 ...... 1]
8 ...... 10 ...... 10&frac12;
12 ...... 9 ...... 9&frac12;
But I am by no means convinced that the addition
of a half-hour to the first two groups and one hour to
the third group is sufficient for summer records,
taking into consideration the increased temptation
to error in statement in this half of the year. By
this I mean the greater difficulty in getting children,
especially the older ones, home from play whilst it
is yet light enough for games, and also the increased
tendency of parents themselves to remain out with
the family in the late summer daylight. Again, some
parents apparently think their children need not go
to bed in daylight; others say the children cannot
sleep until dark ; also children playing in the streets
may prevent children in bed from getting to sleep.
But apart from this question, the elementary school
child obviously gets too little sleep in winter, and
certainly should not have even less in the summer.
Dr. Acland permitted the decrease of half an hour’s
sleep in the case of boys who were having their fair
amount of sleep in winter. Moreover, Dr. Acland’s
boys decreased their sleep largely by getting up
earlier, not by going to bed later, as do the majority
of the elementary school children.
Conclusion.
The question of the effect of the Summer Time Act
on children’s health appears to me to involve the
tendency to decrease the already insufficient amount
they obtain.
For the present my conclusions are as follows :&mdash;
1. Elementary school children do not get enough
sleep in winter.
2. They get still less sleep in summer.
3. For the diminution of sleep in summer the
Summer Time Act is partially responsible.
4. The Summer Time Act need have no effect were
parental control what it should be.
5. The ideal procedure is to improve parental
control and knowledge and continue with summer
time. Until this improved control and knowledge
is obtained summer time is detrimental to the vast
majority of children.
6. Parents should be encouraged to obtain longer
sleep for their children the whole year round.
I am aware that so far I have done little more
than touch the fringe of a big question, but something
is effected if I have drawn attention to the inadequate
sleep obtained by so many elementary school children,
and I hope to elicit the experience of others who
have had similar opportunities of observation. The
object in view is to define more fully and accurately
the relation between sleep and the general health of
the child, and also to prove the association of lack
of sound sleep with the presence of certain defects-
of which association I am highly suspicious, although
I have not yet collected sufficient material for sound
argument.
THE MODIFICATION OF
COW’S MILK IN INFANT FEEDING,*
BY ERIC PRITCHARD, M.A., M.D. OXF.,
M.R.C.P. LOND.,
PHYSICIAN TO THF, QUEEN’S HOSPITAL FOR CHILDREN AND TO THE
CITY OF LONDON HOSPITAL FOR DISEASES OF THE CHEST, ETC.
No method of infant feeding, natural or artificial,
can comply with all the physiological requirements.
unless at least the following conditions are fulfilled.
1. The calorie or energy-value of the food must be
sufficient to supply all the demands of (a) growth and
repair, (b) heat production, (c) mechanical work, and
(d) the elaboration of secretions.
2. The balance of the three main elements of food-
i.e., proteins, fats, and carbohydrates-must be-
approximately in the ratio of 1-5, 3-5, and 7-i.e., as
in breast-milk. 
’
3. All such accessory factors as salts, organic or
otherwise, lecithin, cholesterol, extractives, vitamins,
&c., must be supplied in adequate quantity.
4. The food must not only be adjusted to the
digestive capacities of the infant for the time being,
but it must also be of such a character as to promote
their further development.
5. The food must not contain pathogenic or harmful
bacteria, and it must be given at such intervals and
in such manner as to promote the development of
favourable habits.
According as a food or a method of feeding fulfils
the above conditions or fails to do so, so is it good or
bad. In the course of this lecture it will be my object
to explain how the required conditions can be complied
with when cow’s milk forms the basis of the food.
Faulty Methods in Artificial Feeding.
Methods of artificial feeding would long ago have
reached a more satisfactory stage of evolution had
their various shortcomings been revealed by immediate
symptoms instead of by long-deferred effects. Hence
faulty methods which should have been expunged
from the list have been allowed to survive. To
illustrate my point, certain foods such as the special-
ties of wholesale manufacturers may be consumed
by infants without provoking any obvious symptoms
for several months in succession and at the end of this
time may produce serious symptoms which are
now recognised as due to vitamin deficiency. It is
regrettable that unsuitable foods of this kind do not
display the danger flag until serious damage has been
inflicted. This postponement of obvious symptoms,
combined with defective knowledge of scientific
principles of dietetics, have been the opportunity of
the enterprising manufacturer who produces patent
and proprietary foods by the ton, which have the
merit of being extremely digestible and consequently
do not produce immediately recognisable symptoms
of indigestion, however much they may defy the other
canons of physiological feeding. While we of the
medical profession have been struggling to render one
of the most indigestible of foods-i.e., cow’s milk-
even tolerably suitable for infants by processes of
attenuation or modification, the man of commerce has
won the confidence of the British matron by supplying
her with malted or predigested foods which do not
disturb digestion and only reveal their faults when it
is too late to refer them to their true causes. As 1
shall hope to prove, it is by no means impossible to
employ cow’s milk, wet or dry, as a basis for an infant’s
dietary in such a way that every one of the five
physiological postulates above enumerated are com-
pletely complied with. Taking these five cardinal
rules one at a time, let me first deal with the matter
of quantity.
Approximate Food Values.
Every infant has a definite food requirement which
is best measured in terms of calorie values, and
* 
Summary of a lecture delivered, to post-graduates from the
Fellowship of Medicine at the St. Marylebone General Dis-
pensary, February, 1922.
